The values of selected measurements from scalar electrocardiograms of a representative Jamaican population are reported. The An unexpectedly high prevalence of abnormalities in a representative rural community in Jamaica included unusually high rates for tall R waves in left ventricular leads and for ST segment and T wave changes (Miall et al., 1972a). There is evidence suggesting that ethnic differences in QRS amplitudes exist, but when increases in QRS area are accompanied by secondary changes in the ventricular repolarization process they are usually taken to indicate cardiac pathology.
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census in I962. Stratified random samples of the adult population, together including 200 subjects of each This community of subsistence farmers and their sex in each of the three decades from 35 to 64 years, families has been described in detail elsewhere (Miall o-8 I-2 et al., I972a). Ethnically they are of predominantly African origin with varying degrees of admixture with European, Indian, and Chinese blood. The great majority are smallholders growing a variety of fruit and vegetable crops on hillsides which are much too steep for mechanical cultivation.
Methods and techniques
Twelve-lead electrocardiograms were recorded on one of two direct writing single-channel instruments at a paper speed of 25 mm per second. The intake of food and tobacco before the examination was not restricted but nearly all tracings were taken in the morning before the main meal of the day. Arterial pressure measurements, obtained on the right arm in subjects who had been seated for at least Io minutes, were made using a shifting-zero sphygmomanometer (Wright and Dore, I970) . Height and weight (in light clothing) were also recorded.
For each electrocardiographic tracing one observer (L.R.) recorded the heart rate, the PR interval, QRS duration, the QT interval and the intrinsicoid deflection The measurement of electrocardiographic intervals (to the nearest O-OI sec) and amplitudes (to the nearest o025 mm) followed the lines recommended by the Committee on Electrocardiography of the American Heart Association (I967). For convenience the PR and QT intervals were measured in lead II in all cases. Heart rate was also recorded in the same lead to simplify the calculation of the corrected QT interval and the QT ratio. Mean electrical axes were determined by using the hexa-axial reference system. The use of a magnifying device (designed by G. A. Rose and D. D. Reid) and a plastic scale facilitated measurements. Data were transferred to punch cards and analysed on an IBM 360 computer.
Results (i) Age and sex trends in electrocardiographic measurements
Means and standard deviations of all measurements are shown for men and women, by age, in Table 2. (a) Heart rate In both sexes the mean heart rate showed little change with increase in age. Heart rate averaged i i to I2 beats per minute slower in men than in women, a difference that was significant (P <o.ooi) in all age groups and was reflected by corresponding differences at the extremes of the distribution where 2-3 per cent of men but no women had heart rates below 50, and 3.7 per cent of women but only o-6 per cent of men had rates over 120 beats a minute.
(b) Intervals PR intervals were correspondingly greater in men than women though the PR interval was fractionally longer in men than in women after adjusting for heart rate. At ages over 45 the sex difference in the PR interval was significant (P < oooi group.bmj.com on April 19, 2017 -Published by http://heart.bmj.com/ Downloaded from increase with age in women, the mean values in the younger two age groups being significantly greater in men (P<o-ooi). I3'3 per cent of men and 6-8 per cent of women showed probable left ventricular hypertrophy, and 6-8 per cent of men and 3-9 per cent of women showed definite left ventricular hypertrophy using this scoring system which is perhaps the most specific of the various means of assessing left ventricular hypertrophy electrocardiographically.
These three indices of left heart involvement, and their associations with symptoms, other physical characteristics, and prognosis are discussed more fully elsewhere (Ruiz, Miall, and Swan, I973) .
(2) Interrelation between age, body build, arterial pressure, and heart rate Mean values of systolic and diastolic pressure increase in successive age groups in both sexes whereas Quetelet's index (wt in lb/ht2 in inches, x ioo) tends to decrease with age (Table 3) . Simple correlation coefficients between age, Quetelet's index, systolic and diastolic pressure, and heart rate, and between these variables and PR interval, QRS and T axes, and the amplitudes or R in aVL, S in Vi, R and T in V5 were calculated (and are available on request from the authors).
A negative correlation between age and Quetelet's index of body build was significant (at the I % level) in both sexes, but small. Older subjects were relatively lighter than younger ones. Systolic and diastolic pressure were highly correlated (+o.8o) in both sexes. Arterial pressure was significantly and positively associated with heavier body build in men, but not in women, and with heart rate in both sexes.
(3) Relation between selected electrocardiographic characteristics and age, body build, arterial pressure, and heart rate The relation between age, body build, systolic pressure, diastolic pressure, and heart rate and the following seven electrocardiographic measurements:
PR interval, QRS and T axes, and the amplitudes of RinaVL, of S in Vi, and of R and T in V5, was determined by multiple regression analysis. The regression equations are shown in Table 4 , with the significance of the coefficients and the proportion of the total variation of each electrocardiographic measurement which is explained by the combined influence of these 5 variables.
PR interval The regression coefficients of PR interval on systolic pressure and heart rate in men, and on age and heart rate in women are statistically significant, the greater the systolic pressure in men and the greater the age in women and, of course, the greater the heart rate in both sexes the shorter the PR interval. PR interval is, however, largely independent of the 5 variables considered which O-169 Table 5 the expected changes associated with a 50 mm increase in systolic pressure, ignoring diastolic and additional changes expected from diastolic pressure after allowing for systolic influences. Clearly some caution is necessary in interpreting these changes. The electrocardiographic changes associated with pulse pressure shown in Table 5 are those calculated from regression equations including only the four characteristics, age, body build, pulse pressure, and heart rate.
Age significantly influences more electrocardiographic characteristics in women than in men in this population and, as is the case for body build also, its main influence appears to be on the QRS axis. Body build influences both QRS and T axis to a greater extent in men than in women. Similarly systolic pressure has a greater influence on electrocardiographic measurements in men than in women, whereas diastolic pressure, after allowing for systolic, only significantly influences electrocardiographic measurements in women. The significant influences of pulse pressure are largely restricted to T axis and wave amplitudes and those of heart rate are largely restricted to PR interval and the amplitudes of R and T in lateral leads.
Standardized coefficients indicating the change in electrocardiographic characteristics (measured in SD units) associated with i SD unit change in age, body build, pulse pressure, and heart rate (Table 6) allow an evaluation of the relative importance of these four variables in influencing electrocardio- (Table 7) . The somewhat greater values of R in aVL in Guyanese probably reflect the differences in QRS axis deviation which accompanied their heavier body build (as assessed by Quetelet's index) and their higher systolic and diastolic pressures which were present in both sexes and each age group. The amplitudes of S in Vi and R and T in V5 are larger in Jamaicans than Guyanese but the differences are small.
Both of these Caribbean surveys show differences from the measurements made in a survey of the general population of largely white Americans in Tecumseh, U.S.A., reported by Ostrander et al.
(i965), and from the normal values of clinically screened American working populations given by Simonson (I96I) , both of which are included in Table 7 . Similar differences were reported by Ash-10- croft and his colleagues in comparing the electrocardiographic characteristics of Guyanese of African and Indian extraction. The similarity of the means (and standard deviations) of the amplitudes of R in aVL in Jamaicans and Americans from Tecumseh (Fig. i) contrasts considerably with the differences in the values of R in Vs (Fig. 2) (Miall et al., I972a) .
The second objective was to assess the roles of age and certain physical measurements in influencing electrocardiographic characteristics and in particular to assess the part played by raised arterial pressure in determining the amplitudes of QRS complexes and T waves in the praecordial leads. The analysis has shown that high systolic pressure in particular is associated with increased amplitudes of S in Vi and R in V5, and with diminished amplitudes of T in V5 in both sexes. Increased diastolic pressure, holding systolic constant is, however, associated with decreased amplitudes of S in Vi and R in V5, which suggested that pulse pressure might be the crucial variable concerned. Subsequent regression analyses using pulse pressure as a variable, to replace both systolic and diastolic pressure, did not confirm this; the regression coefficients of amplitudes on pulse pressure were no more highly significant, in general, than those obtained previously with systolic and diastolic pressure included in the equations.
Though high systolic pressure plays an important role in influencing voltages in the praecordial leads it plays a minor role in determining the amplitude of R in aVL. Conversely, body build, which is highly significantly associated with QRS axis and thus with R in aVL, plays little part in determining the amplitudes of R and S in praecordial leads, though it highly significantly influences the amplitude of T in V5.
It is chastening to note how little of the variation of most of the electrocardiographic measurements is explained by age, body build, blood pressure, and heart rate. Technical factors probably play a major role in determining amplitudes, particularly the positioning of chest electrodes, electrical distortion, the anatomical position of the heart, the chest configuration, and the state of the respiratory cycle. The considerable sex differences in amplitudes of complexes over the left ventricle are partly determined by breast tissue and differences in chest configuration as well as by the relatively small heart size of women. These and other variables not included in the analysis may be of major importance.
In this respect it is of interest that in women 22 per cent of the variation of R in V5 was explained by the 5 independent variables considered, whereas in men they only accounted for 4 per cent. Neither age, body build, pulse pressure, nor heart rate significantly influenced the amplitude of R in Vs in men whereas all four did in women. The (Table 4) . Simonson concludes from his analysis 'that systolic and diastolic pressures affect the ECG differently, and that diastolic pressure appears to be the more important'; he is referring to findings in men. Our conclusion would be that in Jamaicans systolic pressure is much the more important determinant of changes in those electrocardiographic characteristics we have examined, when the influences of systolic and diastolic pressure are examined simultaneously. It is likely that these differences between Simonson's findings and ours result from differences in selection and methods of analysis rather than from ethnic factors.
The influence of body build on the electrocardiographic characteristics of Jamaicans, on the other hand, is similar to that described by Simonson for Americans. Greater relative weight causes a shift of QRS and T axes to the left, has little influence on praecordial QRS amplitudes, and significantly diminishes T wave amplitudes.
Elsewhere we have shown that the electrocardiographic abnormalities found in this rural community in Jamaica, when analysed semiquantitatively according to the criteria of the Minnesota code, reveal an unexpectedly high prevalence of myocardial disorders and that symptoms of a mild type of effort pain and electrocardiographic signs compatible with myocardial ischaemia have independent prognostic significance in addition to that due to hypertension (Miall et al., I972a, b) . In men both the rate of progression and the incidence of 'ischaemic' electrocardiographic abnormalities was increased in those with the voltage criteria of left ventricular hypertrophy, whether they were hypertensive or normotensive, but much of the disease detected was not attributable to hypertension (Miall et al., 1972c) . This paper does not attempt to relate electrocardiographic abnormalities with other evidence of myocardial disorder. The prevalence of ventricular hypertrophy in this population, and the relation between electrocardiographic evidence of left heart involvement and cardiovascular symptoms and signs are also discussed elsewhere (Ruiz et al., I973) . The prognostic significance of left ventricular hypertrophy has been described from the Framingham study (Kannel, Gordon, and Offutt, I969; Kannel et al., I970) , and merits further study among populations of African ancestry.
The frequency of left ventricular hypertrophy, as judged by the electrocardiogram, is unexpectedly common in rural Jamaica. Stuart and Hayes (I963) described from Jamaica a type of cardiac disorder of unknown cause of which the predominant signs are ventricular hypertrophy and unexplained cardiac failure. Cardiomyopathies are largely diagnosed by exclusion, and their prevalence is thus difficult to measure. Gross unexplained cardiomegaly, though more common in Jamaica than in the U.K., for example, is a relatively rare condition in the general population. It is possible that some of the unexplained myocardial disorder seen in this population represents the iceberg for which the tip is represented by terminal cases of gross disorder as described from hospital populations. The further follow-up of this population may reveal the prognostic significance of ventricular hypertrophy which, among men particularly, is inadequately accounted for by hypertension and may be related to occupational factors.
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